INTRODUCTION
Many individuals have access to more than one health-care system through multiple insurance programs, such as private insurance plans, Medicare, and Medicaid. In the Veterans Health Administration (VA), a significant proportion of veterans who receive VA care also utilize non-VA health-care sources [1] [2] [3] [4] [5] [6] .
Dual use may provide some veterans with increased choice, access, and flexibility in their health care [7] [8] [9] , or provide services that are unavailable in their local VA systems 7,9-11 .
However, negative effects on continuity and coordination of care could be critical for individuals with chronic conditions requiring on-going, effective management and medication. Dual use may lead to duplication of care, resulting in inefficient allocation of financial resources and underestimation of health-care costs [12] [13] [14] . Finally, provider-or system-level performance measures may be affected by missing non-VA services.
Depression, the second most prevalent medical condition in VA, affects quality of life in up to 30% of outpatients 15, 16 and is associated with higher comorbidity, major functional impairment, and higher health-care utilization and costs than many other chronic conditions [17] [18] [19] [20] . Patients with depression are commonly treated in primary care. Depression treatment requires close monitoring to achieve optimal, long-term control. Use of multiple sources of health care can significantly affect coordination and continuity of care. For example, veterans with depression who obtain care from both VA and non-VA sources may have difficulty maintaining an ongoing relationship with primary care providers who can monitor their health over time. Younger veterans and returning veterans of the Iraq and Afghanistan wars show a significantly higher burden of depression than other VA patients 21, 22 . When these veterans transition to civilian life and seek care in the VA system, dual use could be a critical issue in coordination of depression care.
Use of non-VA care varies with the veteran population studied 5, 23 . Among VA-enrolled veterans aged 65 or older, up to 22% were dual users. Among VA primary care patients, approximately 28% were dual users 1, 24 , while 11-23% reported dual use among veterans in VA mental health specialty clinics 25, 26 . For acute conditions, such as hip fracture and myocardial infarction, 17-54% of VA-enrolled veterans were admitted to non-VA hospitals 5, 23 .
Dual users of VA and non-VA primary care tend to be older, with a smaller burden of illness and more education, income, access to health-care insurance, and expressed dissatisfaction with VA services compared to VA-only primary care patients 1 .
In VA mental health specialty clinics, dual use has been linked to lower global functioning, specific mental health diagnoses (e.g., post-traumatic stress disorder, obsessive compulsive disorder, substance abuse, and dual mental health diagnoses), and more health-care utilization than veterans using VA services only 25, 26 . These dual users are also more likely to be women, younger, white, and lacking a military serviceconnected disability than VA-only users 25, 26 .
Improving depression treatment in primary care is a main VA focus. However, little is known about use of non-VA services and factors associated with non-VA use among depressed primary care patients. If dual use is prevalent, cost benefit analyses and performance measures based on the VA system could be inaccurate or misleading. Further, examining types of care is important for identifying specific health-care services that may be affected by dual use and targeting these care types for programs promoting coordination of care across systems. Given the importance of effectively coordinating care for depression, this study had two aims: (1) to assess levels and types of non-VA services used by depressed VA primary care patients and (2) to examine patient factors associated with non-VA health-care utilization.
METHODS
We present baseline analyses from a group-randomized clinical trial for depression quality improvement, the Well-being Among Veterans Enhancement Study (WAVES). This study evaluated the effect of collaborative care on depression outcomes in VA primary care.
Setting
WAVES included veterans from ten VA primary care clinics in rural/semi-rural areas or small cities in five states. The clinics were part of three VA regional health-care systems. Three clinics were randomized to provide usual depression care, and seven clinics implemented a collaborative care intervention. Clinics served between 1,512 and 11,506 patients annually.
Recruitment
A contracted survey firm conducted computer-assisted telephone interviews to determine eligibility and collect baseline data from June 2003 to June 2004. To be eligible for the study, patients must have had major depressive symptomatology, attended a study clinic within the previous 12 months, and had an upcoming appointment at the time of enrollment. Depression was defined as Patient Health Questionnaire-9 item (PHQ-9) ≥ 10 27 (see measure description below). Exclusion criteria included acute suicidality and other acute problems or serious communication difficulties. WAVES used consecutive sampling of participating sites' primary care visitors. Of 28,474 eligible veterans, 10,929 were screened for depression or dysthymia using PHQ-9, and 1,313 screened positive. WAVES consented and enrolled 761 participants. We excluded 210 patients who reported no VA use in the previous 6 months and one patient with incomplete utilization data. The final study sample included 550 patients (Fig. 1) . The present study examined participants from both intervention and control clinics. Study protocols were approved by Institutional Review Boards and Research and Development Services at the project's clinical and administrative sites.
Measures
The 50-min baseline interview included the following measures:
Dual use. The primary dependent variable was dual use, defined as at least one non-VA outpatient visit, inpatient admission, or ER visit during the previous 6 months for a physical or emotional health problem. VA-only users were defined as veterans who used only VA health-care services in the last 6 months. Depressive symptomatology. The PHQ-9 assessed depressive symptom severity. DSM-IV major depressive symptoms frequency (during the past 2 weeks) was indicated using a 4-point scale ("0= not at all" to "3 = every day/nearly every day") [27] [28] [29] .
Post-traumatic stress disorder (PTSD). The Primary Care PTSD Screen (PC-PTSD) assessed PTSD symptomatology [30] [31] [32] .
Participants received 0-4 points for presence during the previous month of each of four PTSD symptoms (reexperiencing, avoidance, hypervigilance, and emotional numbing related to past trauma). Scores of 3 and 4 represented positive PTSD screens Medical comorbidity. The Seattle Index of Comorbidity (SIC) assessed medical comorbidity 37 using presence/absence of seven chronic illness conditions, cigarette smoking status, and participant age. The SIC summary score predicts hospitalization and mortality.
Self-reported care utilization. Utilization was assessed using questions adapted from the Partners in Care Study 38 .
Participants reported frequency of medical care received in the previous 6 months in VA and non-VA. Questions asked about health services used for physical and emotional health problems, but did not define these terms for the respondent.
Care satisfaction. Two questions from the Partners in Care study 39 were used to assess participants' satisfaction with health-care services available in the past 6 months for physical health and emotional problems. Response options ranged from "1= very satisfied" to "6= very dissatisfied."
Data Analysis
We evaluated the association of patient characteristics with each of the dependent variables (odds of any visit/admission and number of visits/admissions) for dual users and VA only users using bivariate and multivariate analyses. In descriptive analyses, we used t-tests for normally distributed continuous variables, Wilcoxon tests for variables with skewed distributions, and chi-square tests for categorical variables. For utilization measures we used two-part models to examine whether a significant difference in utilization was due to the odds of using services or the level of use among users. The first part model estimated the odds of any visit/admission using logistic regressions. The second part model estimated the number of visits/admissions among users, using negative binomial regressions. We used logistic regression to estimate odds ratios for dual use for all patient factors. All analyses were adjusted for survey design and population weights using STATA version 10 40 .
RESULTS

Patient Characteristics
In this study sample, 46.8% of patients were dual users of VA and non-VA care. Among dual users, 94.9% used both VA and non-VA care for physical health problems and 20.3% for emotional health problems. VA-only users were more likely to report being satisfied or very satisfied with physical health-care services than dual users (74% vs. 65%, p=0.036). Dual users had a higher level of medical comorbidity measured by the SIC score than VA-only users (8.0 vs. 7.1, p=0.006), but a lower level of alcohol use measured by the AUDIT-C score (1.7 vs. 2.2, p=0.048).
Unadjusted Health-Care Utilization VA-only users and dual users were equally likely to have any outpatient visit for physical health (88% vs. 88%, p=0.873) ( Table 2) . Dual users had more total outpatient visits (6.15 vs. 4.17, p<0.001) but fewer VA visits (2.64 vs. 4.17, p<0.001) for physical health than VA-only users. Dual users for physical health were more likely to have any ER visit (43% vs. 14%, p< 0.001) and any inpatient admission (32% vs. 16%, p<0.001) than VA-only users. Dual users had more total ER visits (2.07 vs. 1.37, p<0.001), but fewer VA ER visits (0.44 vs. 1.37, p< 0.001) for physical health than VA-only users. A similar trend of more overall use but less VA use for dual users was observed for inpatient physical health-care services.
Similarly, VA-only users and dual users were equally likely to have any outpatient visit for emotional health (44% vs. 46%, p=0.639). There was no significant difference in total outpatient visits for emotional health (4.54 vs. 5.14, p=0.715), but dual users had fewer VA visits than VA-only users (4.91 vs. 5.14, p<0.001). Dual users for emotional health had a greater likelihood of having any ER visit (11% vs. 1%, p<0.001) or inpatient admission (9% vs. 2%, p<0.001). There were no significant differences in utilization between dual users and VA-only users of ER and inpatient emotional health care.
Adjusted Health-Care Utilization
For physical health, dual users had higher odds of any ER visit [odds ratio (OR)=7.41, p<0.001] and any inpatient admission (OR=2.34, p<0.01) than VA-only users, controlling for patient characteristics (Table 3) . Dual users of outpatient care for physical health had 1.88 more total visits (p<0.01), but 1.35 fewer VA visits (p<0.01) than VA-only users. Dual users also had 0.61 more total ER visits (p<0.01) and 1.22 fewer VA ER visits (p<0.001) for physical health. There was no significant difference in total inpatient admissions for physical health between the two groups, but dual users had 1.03 fewer VA admissions than VA-only users (p<0.001).
For emotional health, dual users had higher odds of having any ER visit (OR=14.64, p<0.001) and any inpatient admission (OR=5.38, p<0.001). Dual users of outpatient care for emotional health had 1.10 fewer total visits (p<0.05) and 1.47 fewer VA visits (p<0.01) than VA-only users. There was no significant difference between the two groups in total ER visits for emotional health, but dual users had 1.30 fewer VA ER visits (p<0.05). Among emotional health inpatient users , there were no significant differences in total inpatient admissions or VA inpatient admissions for emotional health care between the two groups. Table 4 presents patient factors associated with dual use identified using logistic regressions. Factors are presented separately for overall use, outpatient visits for physical health problems, and outpatient visits for emotional health problems.
Patient Factors Associated with Dual Use
Any Dual Use. Factors associated with higher odds of dual use included being retired (OR=2.90, p<0.001), using an urban VA primary care clinic (OR=1.91, p<0.001), and having other health insurance (OR=6.90, p<0.001). However, patients who were younger (OR=0.97, p<0.05) and were satisfied/very The proportions and means were adjusted for sampling weights. Comparisons of number of visits or admissions between VA-only users groups were conducted using the Wilcoxon non-parametric test 
DISCUSSION
The results show substantial dual use among depressed primary care patients. In this study, nearly half (47%) of VA primary care patients with significant depressive symptoms had also utilized non-VA health-care sources in the previous 6 months. This proportion of dual users among depressed primary care patients was much higher than previously reported in the VA general primary care or mental health specialty care populations 1, 25, 26 . Dual users were particularly likely to use acute care services (ER or inpatient), especially for physical health problems. Dual use also differed for physical and emotional health problems: patients using non-VA physical health services had more total visits, but fewer VA visits, and those using non-VA emotional health services had fewer total and VA visits.
The results show that dual use is more common for physical health problems than emotional health problems among depressed primary care patients, consistent with prior studies showing that VA and Medicare dual users were more reliant on VA for mental health care 8 . Lower dual use of emotional health services may reflect limited public and private coverage for these services outside the VA. Differences in dual use for physical and emotional health services may reflect differences in needs for different types of services among depressed primary care patients, which could be important for care planning. Further investigation is warranted to determine the drivers and needs associated with each of these types of dual use.
This study shows that ability to access other health-care resources and lower satisfaction with physical health-care services in general are associated with dual use of VA and non-VA care. Using a VA primary care clinic in an urban location (a proxy for patient residence in an urban area) and having other health insurance are significant factors associated with dual use for all types of services. These findings are consistent with previous studies 1, 41, 42 . Additionally, this study also corroborated prior findings 1,10 that satisfaction with physical health-care services is associated with lower dual use of outpatient care for physical health problems. These results suggest the need for further research to determine the causes for dissatisfaction. For example, increasing overall patient satisfaction with care may help decrease the extent of dual use of health-care services. However, patients may be dissatisfied because needed services are not available in the VA, or the level of coordination between VA and non-VA is suboptimal. This study shows that health status, medical comorbidity, and depression PHQ-9 score are not associated with dual use, with the exception that lower levels of alcohol use and presence of PTSD are significant factors associated with use of non-VA outpatient care for emotional health services. Prior studies of veterans 43, 44 have shown that PTSD patients are more severely depressed, more likely to have suicidal thoughts, and more likely to report higher anxiety and panic symptoms than patients with depression alone. As soldiers return from Iraq and Afghanistan, we may see an increase in depressed patients with PTSD seeking care in both VA and non-VA settings.
Several limitations of this study should be noted in evaluating the results. First, the study relied on self-report to assess health-care utilization and medical history. However, recall bias was minimized by a 6-month follow-up within the optimal recall period for self-report utilization 45 . Second, the study results cannot be generalized to other VA primary care clinics or to non-veteran populations. Future studies should focus on over-sampling women and minorities to determine patterns of dual use for these patients. Third, the participating primary care clinics were located in rural/semi-rural areas or small cities. Veterans residing in more urban locations may have different utilization patterns, because more non-VA healthcare resources are available in urban areas, especially for mental health care. Fourth, the consecutive sampling approach of clinic visitors has been shown to under-sample low users of care and cannot be generalized to the broader clinic population 46 . Our purposeful sampling of primary care patients with significant depressive symptoms did, however, provide important information on the dual use patterns of this unique patient population. Fifth, the cross-sectional study design does not allow us to determine causation. Finally, this study did not address community or organizational factors that may be associated with dual use of health-care services. In summary, this study found that a significant proportion of depressed primary care patients in the VA also use non-VA services. Dual users were high health-care users compared to VA-only users, with most of their non-VA outpatient care for physical rather than emotional health problems. Further studies of cost and quality of VA depression care should account for non-VA use, particularly analyses of physical health services. Care management strategies for depressed patients should recognize the need for communication and coordination with non-VA providers. 
